Differential effects of costimulatory pathway modulation on corneal allograft survival.
T lymphocytes have a central role in allograft rejection. On engagement of the T cell receptor by antigenic peptide-major histocompatibility complex (MHC) complex, a second "costimulatory" signal is critical to full T-cell activation or downregulation. In this study, the effect on corneal allograft survival of modulation of the costimulatory molecules programmed death-1 (PD-1) and inducible costimulatory (ICOS) molecule was examined. These molecules are known to modulate, respectively, negative or positive T-cell activation signals. A dimeric PD-L1 immunoglobulin (Ig) fusion protein was generated to stimulate the inhibitory receptor PD-1, and a monoclonal antibody was used to block ICOS. The effect of PD-1 engagement and ICOS blockade on lymphocyte activation by in vitro T-cell proliferation and the effect on orthotopic corneal allograft survival in BALB/c mice were determined. Both reagents demonstrated T-cell inhibition in vitro. PD-L1.Ig treatment of BALB/c mice prolonged fully MHC-mismatched C3H donor corneal allograft survival, with a median survival time (MST) of 21 days. This was significantly prolonged compared to isotype control protein-treated recipients (MST 13 days, P < 0.003). Allograft survival in BALB/c recipients treated with anti-ICOS antibody showed no prolongation of survival compared with the isotype control antibody (MST, 12 days in both groups). Augmented ligation of the PD-1 negative costimulatory molecule significantly prolongs corneal allograft survival. However, in contrast to findings in other allograft models, signaling through the positive costimulatory molecule ICOS appears to be less important in allogeneic rejection of cornea.